Tissue-specific transcription of the neuronal gene Lim3 affects Drosophila melanogaster lifespan and locomotion.
The identity of neuronal cell types is established and maintained by the expression of neuronal genes coding for ion channels, neurotransmitters, and neuropeptides, among others. Some of these genes have been shown to affect lifespan; however, their role in lifespan control remains largely unclear. The Drosophila melanogaster gene Lim3 encodes a transcription factor involved in complicated motor neuron specification networks. We previously identified Lim3 as a candidate gene affecting lifespan. To obtain direct evidence of the involvement of Lim3 in lifespan control, Lim3 overexpression and RNAi knockdown were induced in the nervous system and muscles of Drosophila using the GAL4-UAS binary system. We demonstrated that Lim3 knockdown in the nervous system increased survival at an early age and that Lim3 knockdown in muscles both increased survival at an early age and extended median lifespan, directly establishing the involvement of Lim3 in lifespan control. Lim3 overexpression in nerves and muscles was deleterious and led to lethality and decreased lifespan, respectively. Lim3 misexpression in both nerves and muscles increased locomotion regardless of changes in lifespan, which indicated that the effects of Lim3 on lifespan and locomotion can be uncoupled. Decreased synaptic activity was observed in the neuromuscular junctions of individuals with Lim3 overexpression in muscles, in association with decreased lifespan. However, no changes in NMJ activity were associated with the positive shift in locomotion observed in all misexpression genotypes. Our data suggested that modifications in the microtubule network may be induced by Lim3 misexpression in muscles and cause an increase in locomotion.